Abstract Coastal habitats are vulnerable to storms, and with increasing urbanization, sea level rise, and storm frequency, some urban populations are at risk. This study examined perceptions of respondents in coastal and central New Jersey to Superstorm Sandy, including: 1) concerns about ecological resources and effects (open-ended question), 2) information sources for ecology of the coast (open-ended), and 3) ratings of a list of ecological services as a function of demographics, location (coastal, central Jersey), stressor level (power outages, high winds, flooding) and recreational rates. "Wildlife" and "fish" were the ecological concerns mentioned most often, while beaches and dunes were most often mentioned for environmental concerns. Television, radio, and web/internet were sources trusted for ecological information. The data indicate 1) stressor level was a better predictor of ratings of ecological services than geographical location, but days engaged in recreation contributed the most to variations in ratings, 2) ecological services were rated the highest by respondents with the highest stressor levels, and by those from the coast, compared to others, 3) Caucasians rated ecological services higher than all others, and 4) recreational rates were highest for coastal respondents, and ratings for ecological services increased with recreational rates. Only 20 % of respondents listed specific ecological services as one of their three most important environmental concerns. These data will be useful for increasing preparedness, enhancing educational strategies for shore protection, and providing managers and public policy makers with data essential to developing resiliency strategies.
This study examined the concerns of people living along the coast and in central New Jersey, and their valuation of ecological structures (beaches, dunes, marshes) and resources (fish, wildlife), including 1) concerns about ecological resources and effects (open-ended question), 2) information sources for ecology and the environment (open-ended), and 3) ratings of a list of ecological services as a function of demographics, location (coastal, central Jersey), and stressor level (power outages, high winds, flooding). The overall objective was to understand the factors that affect perceptions about the importance of ecological services, such as beaches, dunes, marshes, that are essential to resiliency strategies. Environmental and social assessment includes understanding how people perceive the dangers from a storm, possible effects, and the importance of the ecosystem in protecting shorelines.
Interviews conducted within 100 days of superstorm Sandy provide data useful for ecologists, ecosystem managers, architects, health professionals, public policy makers, and everyone dealing with preparedness in coastal environments. The study was initiated immediately after Sandy, when many of the interviewees were without power, and some were still displaced. The terms environment and ecology are sometimes inter-changeable in the public eye. In this paper we asked people about both their environmental concerns, and their ecological concerns, to determine how the affected public distinguishes these two terms.
Methods
The overall protocol was to interview people in coastal New Jersey from Sandy Hook to Atlantic City (N=347), and in central New Jersey centered around New Brunswick (N=407) within 100 days of Sandy making landfall. The protocol was approved by the human subjects Internal Review Board of Rutgers University (E13-329), and no personal identifiers were recorded. People were asked if they would participate in a survey being conducted by Rutgers University, and were told it was voluntary.
Perceptions can be assessed by surveys conducted by mail, by telephone, by internet, and in person, and each has advantages and disadvantages (Frey and Oishi 1995; Ingle et al. 2004 ). People may choose to ignore mail surveys, not answer phones, or not be reached if they have only cell phones. Internet surveys obtain information only from those with internet, and then only from people who have found the survey and are interested. In-person interviews are dependent upon finding people willing to be interviewed, and are biased by sampling location. In the present study, people were interviewed in several venues where people gathered to gain storm-related information, and the refusal rate was very low. Further, people wanted to answer the questions, stayed to ask more questions, and surveys required nearly twice the time such interviews usually take because people wanted to talk about their experiences. The survey results presented in this paper represent those interviewed, although there is no reason to assume a biased sample. Further, both phone and mail disruptions made a phone/email approach impossible within the first 100 days of superstorm Sandy's landfall.
Information on surveys can be obtained either by open-ended questions (What were your ecological concerns about superstorm Sandy?) or with a Likert Scale rating (Please rate the following concerns.). Both approaches were used in this paper, embedded in other questions asked about the storm, property damage, health concerns, and ecological concerns. One additional method was used; people were asked to pick their three top concerns from the list used for the Likert scale evaluations. These three methods provide different kinds of information. On open-ended questions, responses can be so variable as to make it difficult to analyze and reach conclusions, but the information is freely given, and any commonalities are worth considering. Individual ratings on the Likert scale provide easily analyzed information that can be compared; although the scale ranges from 1 to 5, people rarely give a 1. Likert scales have been used to evaluate a variety of environmental concerns, including degradation caused by nature-based tourism (Priskin 2003; Burger 2004) , environmental quality and eco-cultural attributes (Burger 2011) , land use (Burger et al. 2000 Burger 2005) , and management and restoration options (Myatt-Bell et al. 2002; Burger 2003a, b) . Having people select the top three concerns from a larger list forces them to choose their greatest concerns. There is usually high agreement between concerns expressed on open-ended questions, and the ratings from a Likert scale (Burger 2003b) . This is more likely to be true where the concerns are obvious and have been previously studied, and where a pilot survey has been completed.
Interviews were conducted where people gathered, such as public meetings, FEMA and town offices, shelters, homes and apartments, recreational centers, universities, convenience stores, fast food places, and emergency food and coffee bars on street corners, as well as at private homes where people were assessing damage and making repairs. Fast food places and convenience stores were often the only sources of food and supplies in the weeks following the storm. Interviews lasted about 25 min; interviewers remained to talk with respondents about their concerns, and some interviews took over 2 h as people wanted to talk about their experiences. Everyone present was approached for an interview, and there was a very low refusal rate (<8 %). Interviews were conducted within 100 days of Sandy to ensure that people remembered their concerns and information sources.
The survey instrument included questions on storm effects, concerns, information sources, ratings of concerns, frequency of recreational activities, and demographics. Demographics were asked last so that people were at ease with providing information on ethnicity and income. People self-identified ethnicity and stressor level (power outages, power outages+ high winds, and power outages+high winds+flooding. People also were asked the number of days they engaged in recreational activities; the total days recreating was computed for each respondent by adding up the days per year spent walking, fishing, going to the beach, nature watching/photograph, boating, and parasailing or surfing.
An early section of the questionnaire asked respondents to identify their main environmental concerns, and later they were asked to identify their ecological concerns. People could give more than one answer, and we calculated the percent of the respondents that gave each response. We asked about "environmental" and "ecological" concerns separately because some people consider only physical aspects as environmental (e.g. dunes, beach, waves), and only living resources as ecological (e.g. birds, fish, wildlife). Some questions were openended (concerns, information sources) and others asked respondents to rate a list of concerns on a scale of 1 (least important) to 5 (most important).
The survey also included a list of 28 concerns, which were later distilled into 5 categories: property damage, health and safety, inconveniences, ecological services, and nuclear (only one concern, but there is a nuclear plant located not far from many respondents' properties). The initial questionnaire was pilot-tested with people (N=10) from the Jersey coast to ensure that the list of concerns given for the Likert rating was appropriate. The ecological services category, the main subject of this paper, included beach erosion, dune protection, dune restoration, replacement of dune vegetation, loss of salt marshes, bird populations, fish populations, and fishing places. An average score for all the concerns in each category was determined. Where informative, data on the other four concern categories are given (i.e. property damage, inconveniences, health, nuclear). Since the nuclear category had only one factor, it is not considered in the rest of the paper, except where essential. After respondents rated each concern, they were handed the list and asked to pick their three top concerns from the list. This allows for a comparison among concern types, forcing people to pick their greatest concerns. In summary, this paper reports on a survey that examined concerns of New Jersey residents after Superstorm Sandy.
There were both open-ended and rating questions. On open-ended questions people could say anything they wanted; on rating questions, they were asked to rate a series of 28 possible concerns. The 28 concerns were then divided into 5 categories (health, property damage, inconveniences, ecological services, and nuclear). Ecological services is the main focus of this paper.
Differences among groups were examined using Kruskal-Wallis non-parametric Analysis of Variance. A P<0.05 was considered statistically significant (SAS 2005) . General Linear Models were developed to examine the factors that accounted for variation in the overall ratings for the four main concern categories (including ecological services); independent variables were total days recreating, location, stressor level, distance to the ocean, age, sex, ethnicity, education, days without electricity and home repairs needed. This paper addresses concerns about ecological and environmental issues; specific health effects data and information sources can be found elsewhere (Burger et al. 2013; Burger and Gochfeld 2014) .
Results
Demographics, storm effects, and recreation rates There were significant locational differences in age, ethnicity and income of respondents, but not in education or the percent that were female (Table 1) . Respondents from the Jersey coast were older, had higher incomes, and were more likely to be Caucasian than those from central Jersey. Similarly, a higher percentage of coastal respondents lived in houses than did those from central New Jersey, and there was a much higher evacuation rate along the shore (Table 1) .
Effects from the storm were more severe for respondents from the shore than for central Jersey respondents (Table 1) . A higher percentage of shore respondents lost electrical power, had higher winds, and more flooding, than those from central Jersey. Central Jersey respondents averaged only 6 days without power, while shore respondents averaged 23 days.
As might be expected, a higher percentage of respondents from the shore engaged in more shore-related activities than did those from central New Jersey (Table 1) . Exceptions were the percent engaging in nature watching/photograph and freshwater fishing. Shore respondents went to the beach on nearly a third of the days in a year, and those that engaged in photography did so nearly a third of the days of the year. A third of the shore respondents engaged in saltwater fishing for an average of 46 days a year, while a higher percentage of central Jersey respondents engaged in freshwater fishing for more days of the year (Table 1) .
Ecological concerns and information sources
Early in the interview, respondents were asked what their major ecological and environmental concerns were, and what information sources they used to obtain information on these issues. Wildlife and fish were the ecological concern mentioned most often, while beaches and dunes were mentioned the most under environmental concerns ( Table 2 ). The information sources given most often for both ecological and environmental information were television, radio, and the web/internet. Friends/family, social media and local government were also important ( Table 2) . Overall concern rating
The 28 concerns rated by respondents were grouped into 5 categories. The average rating for ecological services was lower than for property damage, inconveniences, and health, but slightly higher than nuclear ( Fig. 1) . Further, there was more variation in responses for ecological services than for all other concern categories, except nuclear. The means and medians were rather similar for each concern category, indicating normal distribution of the data. The best model accounting for variation in rating of ecological services explained 34 % of the variation by total days people recreated (F=26.1, P<0.0001), stressor level (F=11.2, P<0.0009), and ethnicity (F=6.3, P<0.0001, Table 3 ). Distance from the ocean was an important variable for ecological services, and the largest differences occurred for people living a km to 8 km from the ocean (Fig. 2) . Because of the importance of stressor level to ecological services concern rating, models were constructed for each stressor level (Table 3) . Again, total days recreating explained more of the variation in ecological services rating than any other factor, followed by ethnicity and days without electricity.
Recreational rates by stressor level (% participation, and use rates), are given in Table 1 (by location). Mean ratings differed significantly as a function of stressor category and recreation Table 5 ). People with the highest stressor level rated general ecological services as more important than others, and in general, people with the highest recreational levels rated general ecological services as more important that others (even within each stressor level, Table 5 ). The ethnic differences were largely present in central New Jersey, and there were no ethnic differences in how people from coastal New Jersey rated ecological services (Table 4) . Ethnicity differences were also examined by stressor level (Tables 3-5 ). The following conclusions can be drawn: 1) all respondents from the coast rated ecological services higher than those from central Jersey, 2) respondents with the greatest stressor level (power outages, high winds, and flooding) rated ecological services higher than those with lower stressor levels, 3) Caucasians rated ecological services higher than others, and 4) Asians with power outages and high winds rated ecological services the lowest. Thus, regardless of whether one examines the data by location or stressor level, Caucasians rated ecological services higher than did other ethnic groups (Table 3) .
Specific ecological service concern rating
The general category, ecological services, was composed of a number of different coastal structures (beach, dunes, salt marsh) and resources (fish populations, bird populations, fish habitat). For the whole sample, there were significant differences in ratings among the different types of ecological services, with beach erosion being rated the highest, followed by dune protection, dune restoration, and then loss of salt marshes. Protection of bird and fish populations, and fishing places were rated the lowest (Fig. 3) . Among the concerns that relate directly to providing resiliency for coastal ecosystems and communities, there were significant differences as a function of type of ecological service, and stressor level (Fig. 4) . Respondents with power outages, high winds and flooding rated all the services the highest, while those with only power outages rated them the lowest. Beach erosion was rated the highest within each stressor category, but the relative ratings for the others varied. Loss of salt marshes was rated either the lowest or second lowest by people in all stressor levels. The rating for different ecological services varied significantly by level of recreation (Tables 4-6). Ratings for every ecological service increased with recreational rates (Table 6 ). Beach erosion, higher dunes, dune protection and replacing dune vegetation were rated the highest. Ethnicity was an important variable for ratings of the different types of ecological services (Table 6 ). There were significant differences within each ethnic group, and among ethnic groups, except for rating of dune protection and fishing places. The relative ratings were generally similar among ethnicities. That is, all ethnicities rated beach erosion the highest, and fishing places the lowest, except for Middle Easterners who rated replacing dune vegetation the lowest (Table 7) . In general, Caucasians rated each of the ecological services higher than did others. Middle Easterners rated most of them the lowest, except for beach erosion (rated the lowest by African Americans).
Three most important concerns
At the end of the rating exercise, respondents were given the list on a card and asked to select their three most important concerns (only 8 of 28 were ecological services, 29 %) from the list. Overall, only 14 % of respondents listed one of the ecological services (dunes, beach, salt marshes) in their top three concerns. As expected from the rating of ecological services: 1) Caucasians listed significantly more ecological services than others, 2) after Caucasians, Hispanics listed them the most often, 3) only 2 % of Asians listed them, 4) none were listed by Middle Easterners, and 5) the differences were significant for the whole data set, but not for the shore or central Jersey when considered separately (Table 8) .
Discussion
Studies examining ratings for environmental and ecological concerns usually include demographics, location, and proximity to some stressor, such as a nuclear or chemical plant (Kunreuther et al. 1990; Bullard 1994; Greenberg et al. 2007 ), wind facility (Bartlett 2011) , or airport (Kirschenbaum et al. 2012) . For New Jersey, ratings of (Greenberg 2004 (Greenberg , 2005 . The predicted increase in severity and frequency of hurricanes and other storms (IPCC 2007a, b; Kharin et al. 2007; Russo and Sterl 2012) will likely result in a greater awareness of the importance of ecological structures (i.e. high dunes, complex salt marshes), but there is a clear need to hasten this process. 
Expressed ecological and environmental concerns and trusted information sources
On open-ended questions in the present study, respondents most often mentioned wildlife and fish as their greatest ecological concern, while beaches and dunes were most often mentioned as their greatest environmental concern. These data indicate that respondents distinguished resources (i.e. wildlife) from ecological structures (i.e. dunes), calling the latter environmental concerns. Clearly, the words are perceived differently, since both structure and resources are part of ecosystems. Toxics, a response often given to questions about environmental concerns, were mentioned far less often by respondents than beaches, dunes, and marshes.
While the responses indicate a general knowledge about the resources and ecological structures at risk from severe storms such as Sandy, they also indicate a lack of specific information about the important characteristics of ecological barrier (e.g. dunes, marshes) for resiliency. People generally mentioned beaches or dunes, without distinguishing protection, restoration, rebuilding, resiliency, or the role of each in overall protection of shore communities. Marshes were mentioned less often than beaches and dunes, perhaps because all shore residents are protected by beaches along the Atlantic coast, and only some of the communities are located on the mainland that have salt marsh complexes between the barrier islands and the mainland. A few people mentioned that marshes are flat, and so did not stop the storm surge, while high dunes did.
Wildlife and fish were the resources most often mentioned as important ecological concern. That wildlife was mentioned more often than fish may indicate concern for the food chain, rather than just a consumptive resource, such as fish. The listing of wildlife may well reflect overall recreational rates; a much higher percentage of respondents went to the beach or engaged in nature watching/photography than engaged in fishing, and they did so more often.
Stressor levels and ratings of ecological services Stressor level (power outages, high winds, flooding) was a better predictor of ratings of ecological services than location (coastal vs central Jersey). This was surprising since nearness to the coast (the site of intense storm surges, high evacuation rates, and the longest power outages) should predict a close association with concern for ecological services. People with the greatest stressor level (and the most damage) rated ecological concerns higher than people with lower stressor levels and less damage. This indicates a degree of self-interest and the recognition that ecological services provided protection. That people with less damage rated ecological services lower suggests the need for an integrated communication strategy to inform people of the interconnectedness of coastal and inland habitats and communities. The effect of distance from a disaster on perceptions has been noted previously (Trumbo et al. 2011) . Over the long term, dunes, beaches and marshes (green infrastructures) protect communities; otherwise the coastline will simply migrate inland with the increasing frequency and intensity of storms. Coastal and nearby inland communities are linked by roads, power grids, commercial activity, and recreational opportunities (McGranahan et al. 2007; Klinenberg 2013) . This is especially true in New Jersey where tourism is a main economic driver. Tourism involves day-trips, as well as seasonal rentals. Further, the Jersey shore has a number of permanent residents, and second-home residences (that may be rented out). Thus, although it was homes and businesses along the shore that suffered the most damage (Pffaf 2012) , the effects cascaded throughout New Jersey and the region.
Recreational activities ratings
In the present study, recreational rate was the strongest predictor of ecological ratings following superstorm Sandy, for all stressor levels. In a previous study, Burger (2001) showed a positive relationship between recreational rates and valuation of ecological resources, but there was a correspondence between the rating and resource; people who engaged in a high frequency of fishing rated restoring fish populations higher than others ecological concerns. People who had the highest frequency of engagement in recreational activities also rated ecological services (dune protection, beach protection, salt marsh protection) higher than others. However, there was no direct connection between specific activities (e.g. fishing, boating) and ecosystem protection and integrity (dune restoration, loss of salt marshes). Clearly, however, coastal-oriented recreational activities depend upon a functioning ecosystem even though the connections were not as clear.
The lack of a direct connection, as occurs when people who fish frequently rate protection of fish populations high, suggests that connections should be made to the public in an integrated educational strategy. For example, there is an economic connection between dune, beach, and salt marsh protection because coastal ecosystem integrity is essential to foster increased tourism, increased use of shore restaurants and businesses, and increased economic viability. Drawing the connections between coastal ecosystem health, recreation, tourism, and economic growth can lead to increased expenditures for protection of these ecosystems. This is a win-win situation, but requires collaboration among ecologists, economists, social scientists, physical scientists, architects, and the public to enhance the total ecological, economic, and cultural character of shore ecosystems.
Ethnic differences in ratings
There were significant ethnic differences in the overall ratings of ecological services, as well as for specific ecological services, for only central Jersey respondents. It is not clear whether this difference was due to age, income, education, or some other factors. Ethnic differences in environmental concerns have been reported in many studies, and minorities are often portrayed as less concerned about environmental issues (Arp and Kenny 1996; Bronfman and Cifuentes 2003) , although it is not always the case (Burger 1998; Burger et al. 2004; Greenberg 2005) . The question of culturally-dependent perceptions is important if we are to manage coastal communities for diverse populations (Burger and Greenberg 2006) , especially given the changes in demographics expected over the next few decades (Huerta and Macario 1999) . The New York/New Jersey area also experiences high rates of immigration into the region, and new immigrants may be less aware of the potential for coastal flooding because of time in the region, education, or lack of exposure to coastal dynamics. In a survey from Newark Bay and adjacent coastal New Jersey, Hispanics gave higher ratings to adding educational signs, creating more information brochures, and removing invasive plants, Asians gave higher ratings for improving habitat for birds, African Americans gave higher ratings to building promenades, and Caucasians and Asians gave higher ratings to improving habitat for butterflies than did others (Burger 2003b) . In the present study, Caucasians also rated habitat (beaches dunes, marshes) higher than other ethnic groups.
Dune protection and perceptions
Understanding both physical and biological components of storm impacts, as well as human perception for the marsh/dune/barrier island complex along the coast, is critical to future preparedness. While considerable attention has been devoted to understanding and modeling storm impacts on beaches, dunes, and barrier islands (e.g. Roessler and Wells 2001; Stockdon et al. 2007) , far less attention has been devoted to understanding perceptions of the importance of dunes, beaches, and marshes to protect human communities (Klinenberg 2013 . The bottomup approach of using beach-user's perceptions to guide management and public policy is not generally applied, but Roca et al. (2009) found that loyal, local users were more concerned with natural beach conditions than visitors. This agrees with the findings in the present study.
Coastal dunes are valued for aesthetics, as well as their ability to protect ecological and human communities (Nordstrom and Mitteager 2001; Pries et al. 2008) . The quantity of stormgenerated dune erosion is a function of storm characteristics, length of the storm, dune structure, and storm surge (Sallenger 2000) . In turn, dune structure and height influence surge effects on communities behind the dunes, whether ecological or human (Miller et al. 2001) . The effect of storm-induced surges on communities depends upon surge elevation relative to dune height (Houser et al. 2008) . The magnitude of damage to barrier islands and coastal communities is also partly dependent upon dune structure and height (Houser et al. 2008) . Salt marsh vegetation provides a partial barrier to storm surges, although coastal vegetation is best suited to control sedimentary dynamics in response to gradual changes (e.g. sea level rise) (Nyman et al. 1995; Feagin et al. 2009 ). Although the public may appreciate beaches and dunes, they seldom appreciate salt marshes or understand the relationship among these coastal habitats (Koutrakis et al. 2011) .
It was expected that people living along the coast would recognize the importance of beaches, dunes and marshes in preventing or dampening storm surges and flooding. Hurricanes with severe winds have hit New Jersey only three times in the last 700 yearsin 1821 and in 1962, with another sometime between 1278 and 1438 (Donnelly 2001) . Superstorm Sandy was not quite so severe, but overwash sediment was deposited along the coast (Pffaf 2012; USGS 2013) .
There was considerable media attention following the storm (for those who had access to power) about the greater damage suffered by communities with no dunes or low dunes, compared to those with high and stable dunes. For many residents living close to the ocean, visibility of the ocean is an important attribute, and many fight vigorously against high dune restoration. This is likely to change because of the severity and increasing frequency of storms, sea level rise, and pressure from neighbors a few blocks away (who bear the risk from surge flooding, but do not reap the benefits of an ocean view). This dichotomy represents a "commons" issue; high dunes protect coastal communities from storm surges, thereby contributing to future resiliency, high dunes diminish beach-front residents view the ocean.
In the present study only 14 % of respondents listed ecological services that protect the shore and communities as one of their top three concerns from the list given (N=28 concerns). Further, only Caucasians listed loss of salt marshes as one of their top concerns. This may not be surprising, given that property damage, health issues, and inconveniences affected individuals directly, immediately, and personally, while dune protection may be perceived as a "community" or "commons" issue. That is, the "community" rather than the individual should pay for these services. Dune protection and dune restoration, however, were rated the highest for ecological services in general. A failure to list dune protection or restoration as one of their most important concerns may indicate a general failure to recognize the importance of dunes in protection of coastal communities, including protecting them directly from property damage due to storm surges.
Several surveys examined perceptions about environmental protection (Gallup Organization 2003 Greenberg 2004 Greenberg , 2005 Burger 2011 ), Overall, concern for loss of natural habitat for wildlife has declined from 58 % in 1989 to 44 % in 2008 (Gallup Organization 2013 . Far fewer studies examine ecological structure, such as populations (e.g. birds, butterflies), or habitats (dunes, marshes), unless they relate to sensitive, charismatic, or endangered species (Brackney and McAndrew 2001; Burger 2011; Choi and Fielding 2012, Rodrigues et al. 2012) . Further, few studies examine perceptions of ecological functioning such as the role of beaches, dunes or marshes in upland protection (but see Priskin 2003; Harmon et al. 2004; Marin et al. 2000; Roca et al. 2009; Koutrakis et al. 2011 ).
Public policy implications
It is critical for the public to understand the importance of ecological barriers (beach/dune, salt marsh ecosystem) that protect upland ecosystems and associated human communities, and for regions to develop paradigms for sustainable development of coastal zones (Koutrakis et al. 2011; Klinenberg 2013) . Addressing coastal conflicts between individual and community interests, and protecting natural and cultural resources, pose long-term challenges. There is a need to balance coastal development with restoring or maintaining an ecologically functioning coastal environment (Thom et al. 2005) . New Jersey dealt with the storm by waiving permit requirements to fasttrack rebuilding infrastructure, such as roads, bridges, bulkhead and culverts (Pffaf 2012) , perhaps wasting an opportunity for smart rebuilding that is ecologically sound.
Coastal communities without ecological barriers to the action of surges, waves, and wind are vulnerable to severe storms (Day et al. 2007 ). Beach replenishment (or nourishment) along the 208 km of NJ Atlantic coast, whereby sand is replaced in depleted beaches by pumping in submerged sand, has cost taxpayers $475 million since 1990 (Pffaf 2012) . This sand replaced beaches, but it did not create dunes that could protect communities. While creating and restoring stable, high dunes is more costly and more difficult than merely pumping sand onto depleted beaches, it is more effective over the long-term. Without an understanding of the ecological dynamics, or at the least an understanding of the role of dunes, marshes, and barrier islands in the protection of human communities, coastal inhabitants will be domed to continued vulnerability and storm-related damage.
Resiliency may well depend upon rebuilding based on pre-existing conditions, thus returning the coastal environment to its natural state, with wide beaches, high dunes, back flood-pans, salt marshes, and robust barrier islands. While development is inevitable along the New Jersey shore, and elsewhere in the northeastern United States, rebuilding coastal communities soundly, taking into account the natural functioning of beaches, dunes and salt marshes, will increase resiliency. Managing these environments by building higher dunes, stabilizing dunes, maintaining long stretches of dunes of similar height and complexity, and creating flooding catchments will further improve resiliency. In some places, the reestablishment of more natural coastal ecosystems, often called managed realignment, is viewed as "giving in" to the sea (Myatt-Bell et al. 2002) , and is opposed by the public. Since many different perceptions affect public responses to managing coastal environments, it is important to understand these perceptions, and their relationship to demographics, past damage from storms, location of residency, and recreational rates.
The importance of stressor level, and damages suffered, to ratings of ecological services is not surprising. People who suffered flood damage are likely to look to coastal structures that did or did not protect their homes and personal safety. This suggests that the relationship between ecological barriers and damage/health and safety effects needs to be part of coastal education and training programs so that both coastal and inland communities recognize the importance of dunes, beaches, and salt marshes. Site-specific, local needs should be addressed with particular assessments, educational strategies, and demand-driven studies.
People who use the shore clearly have a better understanding of the role of beach, dunes and salt marshes in protection of their communities. This finding provides an entrée to development of an educational strategy that aims to highlight the importance of dunes, beaches and marshes to community protection, and suggests that encouragement of more widespread use of coastal resources could lead to improved investment in these ecosystems. This would increase tourism in the coastal zone, directly through expenditures of tourists, but indirectly through investment in tourist-related industries and transportation infrastructure.
The data presented herein have implications for public policy, particularly with respect to building regulations (where and how high to build structures), beach nourishment, dune stabilization, salt marsh protection, and other management options (Rogers 1990) . Sound public policy must incorporate the development of an integrated coastal protection policy that benefits the larger society, rather than the few that live adjacent to the beach with the means to rebuild after every disaster. The data in this study indicate that ecological services, and the protection of coastal ecological barriers, were not rated as high as gas shortages, downed trees, and other inconveniences. A targeted information strategy should be part of the public policy debate about resiliency. Disruption of coastal communities no longer affects only those living within a few km of the coast, but the entire region. While the health risk to coastal communities may be severe, inland communities can suffer (severe hurricanes come inland), and even without direct damage, inland communities suffer because of the disruption to the larger regional infrastructure, tourism, and redirection of construction and repair industries. Disaster relief becomes a national issue because the entire country pays for these programs (e.g. FEMA, HUD). Understanding and influencing perceptions of the importance of maintaining healthy coastal ecosystems, with wide beaches, stable dunes, and a complex of salt marshes, is essential to building resiliency in coastal communities.
